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	 Background:	 Routine placement of prophylactic drains after laparoscopic donor nephrectomy has been suggested and has 
become common practice in some centers. However, there is a lack of evidence proving the surgical benefits 
of routine drain placement in laparoscopic donor nephrectomy. Here, we assessed the effect of surgical drain 
placement on recovery, length of hospital stay, and complication rates of live kidney donors.

	 Material/Methods:	 This retrospective study included all live donor nephrectomies performed at a single institution from January 
2010 to January 2017. Surgeries were performed by 2 surgeons; one routinely placed a closed suction drain af-
ter LDN whereas the other did not. Patients operated on by these 2 surgeons were enrolled in either the drain 
or no drain group. Demographic data, preoperative and postoperative creatinine levels, estimated blood loss 
(EBL), surgical time, surgical complications, and length of hospital stay were compared.

	 Results:	 The study included 272 patients. Three were converted to open donor nephrectomy and were excluded (1.1%). 
Among the 269 patients, 156 (57.9%) had surgical drains and 113 (42.1%) did not. Mean surgical time, esti-
mated blood loss, and duration of hospital stay did not significantly differ between groups. Postoperative com-
plications were encountered in 17 of the patients, but the overall complication rate did not differ between pa-
tients with vs. those without surgical drains.

	 Conclusions:	 There was no significant difference between the drain and no drain groups in terms of length of hospital stay, 
complication rates, or postoperative creatinine levels. Thus, placement of a surgical drain in the setting of an 
LDN is not justified based on our single-center experience.
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Background

The current organ shortage is a major challenge in organ trans-
plantation [1]. To overcome this challenge, living organ donation 
is increasingly accepted and living donor kidney transplantation 
has become the first and best choice of treatment for patients 
with end-stage renal disease (ESRD) [1]. Additionally, advance-
ments in immunology, improvements in surgical techniques, 
and increasing experience with transplantations have signif-
icantly decreased the graft loss rate. With these accomplish-
ments, 1-year patient and graft survival have reached 95% [2].

However, clinical studies on organ donors remain scarce. The 
donor surgery is a unique intervention performed on a healthy 
volunteer; therefore, its outcomes should be studied separately. 
When possible, minimally invasive procedures should be pre-
ferred to reduce postoperative pain and hospital stay and to 
improve quality of life of living donors [3]. A laparoscopic do-
nor nephrectomy (LDN) with small extraction site is the crite-
rion standard that provides the most comfort to living donors.

However, safety and comfort does not go hand in hand at all 
times. Particularly in LDN, every effort should be made to as-
sure a balance between safety and comfort. While living kid-
ney donation appears to be relatively low risk and comfort-
able for the donor, there are anecdotal and published reports 
of serious complications and even death attributed to LDN [4]. 
These complications were mainly due to postoperative hemor-
rhage, chyle leak, or iatrogenic injury to the bowel.

To detect these complications earlier, routine placement of pro-
phylactic drains after LDN has been suggested and has become 
common practice in some centers. This practice was based on 
experience with other abdominal surgeries, such as laparoscopic 
cholecystectomy, splenectomy or colectomy [5,6]. In these sur-
geries, the drains have helped surgeons to identify postopera-
tive hemorrhage, as well as to drain or monitor residual intra-
peritoneal fluids like bile, fecal material, and pancreatic juice. 
However, there is a lack of evidence proving the surgical ben-
efits of routine drain placement in LDN. Additionally, routine 
use of surgical drains may compromise post-surgical comfort.

In this retrospective clinical study, we investigated the influ-
ence of surgical drain placement on the recovery, hospital stay, 
and complication rates of live donors who underwent LDN.

Material and Methods

This study was conducted in accordance with the Declaration 
of Helsinki and Good Clinical Practices and was approved by 
Ankara University Research Ethics Council. All patients consent-
ed to be included in the study cohort. All live donor nephrectomy 

procedures performed at a single institution between January 
2010 and January 2017 were included. Surgeries were performed 
by 2 surgeons who were trained in different transplant cen-
ters; one routinely placed a closed suction drain tube after LDN 
and the other did not. Patients operated on by these surgeons 
were enrolled in either the drain group or the no drain group.

During donor evaluation, kidney vascular anatomy was de-
tailed with high-resolution spiral computed tomography, pro-
viding three-dimensional reconstruction. Left kidney with a 
single renal artery and vein was preferred when possible. This 
was done to obtain an extra length of the renal vein. Both sur-
geons performed the renal hilar dissection in a similar exten-
sion by staying close to the renal artery, with no dissection 
around the aorta above the renal vein (Figure 1).

Demographic data, preoperative and postoperative creatinine 
levels, estimated blood loss (EBL), surgical time, surgical com-
plications, and length of hospital stay were retrieved for both 
groups from the medical charts.

Foley catheters were routinely placed to all donors and removed 
on the day after surgery. The drains were removed when out-
put was less than 30 cc per day with serous discharge.

Surgical technique

The position of the donor was lateral decubitus in all cases. 
All patients received 1 g of Cefazolin for prophylaxis. The first 
trocar was inserted peri-umbilically, and the abdomen was in-
sufflated with CO2. A video-endoscope was introduced, and 3 
to 4 additional trocars were inserted, as described in the liter-
ature [7]. The right or left hemi-colon was dissected from the 
lateral abdominal wall and mobilized medially. Gerota’s fas-
cia was opened, and the kidney was dissected from the sur-
rounding connective tissue. The renal vessels and ureter were 
dissected. Subsequently, an 8-cm Pfannenstiel incision was 

Figure 1. �Extent of surgical dissection at the renal hilum (left 
donor kidney) during laparoscopic donor nephrectomy. 
UP – upper pole; LP – lower pole; Blue arrow – renal 
vein; Red arrow – renal artery; Arrowhead – ureter.
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made while maintaining pneumoperitoneum. The ureter was 
clipped distally and divided, followed by stapling and division 
of the renal artery and vein.

Subsequently, the kidney was extracted by hand and cooled 
immediately. Pneumoperitoneum was re-established, and he-
mostasis was checked in the operative field. A closed-loop suc-
tion drain was placed at the surgical site through one of the 
5-mm trocars in the drain group. No drains were placed in the 
other group. The Pfannenstiel incision was closed by continu-
ously suturing the fascia with no. 1 loop polydioxanone stitch, 
and skin incisions were closed using skin staplers.

Postoperative follow-up

Foley catheters, which were routinely placed in all donors in-
traoperatively, were removed on the day after surgery. All the 
drains placed during surgery were closed-suction drains. They 
were removed when output was less than 30 cc per day with 
serous discharge.

During the postoperative follow-up, intra-abdominal infections 
were diagnosed via a computed tomography scan, and hem-
orrhage was diagnosed via changes in patient hemodynam-
ics of and hemoglobin drop in complete blood counts. We di-
rectly monitored hemorrhagic drainage through the drain in 
the drain group, and retroperitoneal ecchymosis and abdomi-
nal distention with discomfort assisted the diagnosis in the no 
drain group. Urinary tract infections were suspected based on 
symptoms and were diagnosed by urine analysis and culture.

Symptomatic urinary tract infections were treated with oral 
antibiotics. Surgical wound infections were treated with dai-
ly wound dressings and oral antibiotics when necessary. 
Hemorrhage was treated, if clinically symptomatic, with packed 
red blood cell (PRBC) replacement and close monitoring, and 
intra-abdominal infections or abscesses were drained via ul-
trasonic guidance and intravenous antibiotics.

Statistical analysis

Descriptive statistics were used to present the data. As a 
measure of central tendency, mean values were calculated. 
Standard deviation was displayed as the measure of variabil-
ity. Statistical analysis was performed with SPSS 20.p software 
using the chi-square test and t test. p values of less than 0.5 
were considered statistically significant.

Results

The study included 272 adult patients who underwent live do-
nor nephrectomy. The medical records revealed that 269 of 

these patients underwent a standard LND and 3 (1.1%) were 
converted to open donor nephrectomy due to intraoperative 
bleeding. These 3 patients who were converted to open were 
excluded from the study. The remaining 269 patients under-
went standard laparoscopic donor nephrectomy. The mean do-
nor age was 47.6±11.1 years and 112 of the donors were fe-
male (43.1%). There was no difference between the 2 groups 
in terms of preoperative creatinine levels, which were all with-
in normal range.

Among the 269 patients, 156 (57.9%) had surgical drains and 
113 (42.1%) did not. Left LDN was performed in 242 (89.9%) 
donors and 28 donors underwent right LDN (10.1%). The mean 
surgical time was 68.4±24.5 min and did not significantly dif-
fer between the 2 groups. Similarly, intraoperative EBL was 
150±30 mL and was not significantly different between groups.

Postoperative creatinine levels and mean duration of hospital 
stay were not significantly different between the groups. In 
the drain group, the mean drain duration was 3.35±0.81 days. 
Age, sex, side of nephrectomy, creatinine values, surgical time, 
EBL, duration of hospital stay, and postoperative complications 
are demonstrated in Table 1. Postoperative complications were 
encountered in 17 (6.3%) patients. The most common compli-
cation was intra-abdominal hemorrhage, which was detected 
in 6 donors. One of these cases had tachycardia and required 
PRBC transfusion classified as a Clavien-Dindo class II com-
plication (Table 2). This patient belonged to the drain place-
ment group and presented with hemorrhagic discharge from 
the drain, abdominal distention, tachycardia, and mild hypo-
tension. Clinically symptomatic urinary tract infections requir-
ing antibiotic treatments were seen in 3 patients, 2 in the no 
drain group and 1 in the drain group. None of the urinary tract 
infections recurred after treatment. Wound infections were en-
countered in 4 patients; 3 of them were in the no drain group. 
There was no significant difference between the 2 groups in 
terms of wound infections. A total of 4 patients developed in-
tra-abdominal abscesses diagnosed by ultrasound or comput-
ed tomography scans. One was located in the pelvis behind the 
uterus, and the others were at the surgical dissection site. The 
patient with the pelvic abscess was in the no drain group. All 
abscesses were drained under local anesthesia by intervention-
al radiology, followed by antibiotic treatment according to the 
bacterial culture results. No recurrent abscesses were encoun-
tered. The overall complication rate did not differ by presence 
or absence of surgical drains. No patients were taken back to 
the operating room for any of the listed complications.

Discussion

Kidney transplantation is the criterion standard of treatment for 
patients with ESRD. Living donation has clear advantages over 
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deceased donor kidney transplantation, and with the continuing 
organ shortage, it also can reduce the number of patients able 
to receive a cadaveric organ for transplantation. According to 
the data provided by the Turkish Ministry of Health, over the 
last year, 2347 live donor kidney transplantations (78%) were 
performed [8]. Similarly, the increase of living donation is sig-
nificant worldwide: last year, 31 924 (46%) kidney transplants 
were performed from live donors [1]. The major problem with 
living kidney donation is that a healthy person has to undergo 
a major surgical procedure to provide the organ for transplan-
tation; therefore, a nephrectomy technique that is associated 
with the lowest risk for the donor with minimal complication 
rate and invasiveness should be preferred.

The overall complication rate for standard LDN has been report-
ed to be between 3% and 22% [4,9,10]. These complications 
include pulmonary emboli, surgical wound infections, intra-ab-
dominal hemorrhage, chyle leak, abscesses, and urinary tract in-
fections. Some of these complications are directly related to the 
technique and extent of surgical dissection at the renal hilum.

Renal hilar dissection is clearly the most crucial part LDN. 
Especially on the left side, mapping out the venous anatomy 
intraoperatively is important due to the relatively high inci-
dence of variations and aberrant lumbar veins. Dissection in 
this area should be meticulously performed using delicate in-
struments. Lymphatics are dense around the renal vessels, and 

Group1 (n=156)
(Drain)

Group2 (n=113)
(No drain)

P value 

Age 	 47.57±10.72 	 47.67±11.88 0.94

Gender (F/M) 58/98 54/59 0.71

Nephrectomy side (left/right) 140/16 101/12 0.91

Preoperative serum creatinine levels 	 0.96±0.12 	 0.93±0.23 0.82

Postoperative serum creatinine levels (mg/dl)

– 1st day 	 1.17±0.27 	 1.20±0.50 0.53

– 7th day 	 1.11±0.25 	 1.10±0.26 0.68

– 30th day 	 1.14±0.24 	 1.10±0.22 0.71

– 1 year 	 1.06±0.22 	 1.09±0.22 0.42

Surgical time (minutes) 	 68±8.6 	 64±9.0 0.65

Estimated blood loss (milliliters) 	 140±32 	 150±15

Duration of the drain (days) 	 3.35±0.81 (–)

Duration of hospital stay (days) 	 6.1±2.23 	 5.7±2.41 0.18

Postoperative complications

–	 Intra-abdominal hemorrhage 4 2

NS
–	 Intra-abdominal abscess 3 1

–	 Urinary tract infection 2 1

–	 Surgical wound infection 3 1

Table 1. �Demographic data, serum creatinine levels, surgical time, duration of hospital stay, and postoperative complication rates of 
the drain and no drain groups.

Group 1 (n=156) (drain) Group2 (n=113) (no drain)

Clavien-Dindo Class I 7 2

Clavien-Dindo Class II 2 2

Clavien-Dindo Class IIIA 3 1

Table 2. Classification of postoperative complications after laparoscopic donor nephrectomy according to Clavien-Dindo system.
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division of the perirenal and periaortic lymphatics should be 
performed with energy devices to reduce the risk of chylous 
leakage. The renal artery should also be carefully dissected and 
exposed as proximally as possible. Early branching of the ar-
teries may require more extensive dissection; however, over-
dissection and transection should be avoided. The extension 
of hilar dissection preferred in our center is shown in Figure 1. 
Using this dissection, we have not encountered any lymphat-
ic leakage-related complications in our series.

In the present study, the postoperative complication rate was 
6.4% and did not differ according to placement of surgical 
drains. However, 6 cases had postoperative hemorrhage and 
1 of these patients required PRBC transfusions.

Although these hemorrhages were diagnosed with the help of 
an existing drain in the drain group, it was not overlooked in 
the no drain group and was diagnosed promptly with chang-
es in vital signs and hemoglobin levels. Accordingly, no signif-
icant difference was found between the 2 groups in terms of 
complication rates.

Prophylactic placement of drains postoperatively has been wide-
ly practiced since the mid-1800s, with an attitude of ’When 
in doubt, drain’. Since then, several clinical studies evaluated 
the pros and cons of the use of surgical drains [11–14]. Some 
studies found a direct correlation between the use of surgi-
cal drains and intra-abdominal infections, including surgical 
wound infections, abdominal pain, and diminished pulmo-
nary functions leading to a prolonged hospital stay [13,14–16]. 
Furthermore, Lubawski et al. found that the use of drains was 
associated with postoperative ileus and delayed return of bowel 
functions after surgery [17]. Additionally, Laine et al. suggest-
ed that the use of drains might trigger infections by dissem-
inating bacterial flora in a retrograde fashion, cause ascites 

formation due to peritoneal irritation and inducing abdominal 
pain [18]. Consequently, they emphasized the futility of drain 
usage and recommended drain use only in pancreatic surger-
ies and emergent cases.

At the present time, little information exists in the literature 
about the use of drains after laparoscopic surgeries. In the era 
of laparoscopic surgery, more studies should be performed to 
eliminate dogmatic surgical practices originating from open 
surgeries of the past. In our study, drains were not found to 
be associated with safer outcomes. However, routine place-
ment of surgical drains after LDN might increase the cost of 
this surgery. Unfortunately, no cost analysis was performed 
to compare the 2 groups in this study. Future studies should 
focus on randomized placement of surgical drains after LDN 
and compare the groups in terms of cost-benefit ratio as well 
as surgical outcomes and satisfaction rates of the donors.

Conclusions

To the best of our knowledge, this study is the first to ana-
lyze the role of surgical drains and their impact on outcomes 
after LDN. Our findings revealed there was no significant dif-
ference between the drain and no drain groups in terms of 
hospital stay, complication rates, or postoperative creatinine 
levels. Because donor nephrectomy is a surgery for a patient 
who does not have any disease and is volunteering to donate 
a kidney, drain placement can be justified when an intraop-
erative necessity arises to ensure the safety of the donor. In 
our experience, in case of postoperative bleeding, the diag-
nosis can be made based on clinical presentation, changes 
in vital signs, and radiological imaging, if needed. Thus, non-
placement of a surgical drain in the setting of an LDN case is 
justified based on our single-center experience.
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